
Appendix 7-5

Slope Stabi l i ty Analyses

I hereby certify that the analyses contained
herein were prepared by myself  and are true
and correct to the best of  my knowledge.

Richard B. W h i r e ,  P . E .
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4(-). 0(l
f ,B.  O( l
.18. (J(J

5(J. (j( l

f,7. (1(J

f,7. (:)t l

5(J.  ( l ( l

Str IL  TYFE
EELOW BND

t
I

I

{
I

3
?
1

4
4
4
.J

T

?
I
1
1

1
?

4
B.

6
7
I
9

1( )
1 1
1 !
1 f ,
1 4
1 5



ISOTF:DFIC SBIL FARAI" IETEF| '$

4  T Y F , E  ( S )  O F  S O I L

S O I L  T O T A L
T Y F E  U N I T  i { T .

NO.  (  F ,CF  )

I ltrGi r-r

:  1 : ; .  f
f, 7t'-t. (-l

4  1 1 5 .  O

SATURATED
U F ] I T  W T .

( F C F )

1 ( l t .  o
1 4 O .  t l
1(l(l . (l
1?5. ( : ,

cCIFtES I Ofl
INTERCEFT

( F S F )

?f,(1. (l
?f,(1. (l

l  CrO(1. (l

. ( l

F R I C T i O N
AI..IGLE
( D E G )

? r. i r . r - ,

.1f,. rl
?0 .  {J
4 5 . 0

- r 6 - r F
r  T J N E

PRESSURE
FARANETER

. {J()

. (-J(J

. ()o
. ( lO

FRESSURE
CONSTANT

( F S F )

. ( J

. 0

. 0

. (:!

F I E Z O N E T R I C
BURFAf,E

bro.

1
I

ar

I



(l
I  [T IEZOI , IET I i : IC  SUF1FACE ($ )  HAVE BEEN TJF .EC t t r IED

UN I - f  l rE I  GHT OF WATER = 63. 40

PIEZOI , IETRIC  SUF{FACE NO.

I

1  SPECIF IED EY ?  COORDI I . IATE  FOINTS

Y-hIATER
( F T )

5(:1 . (l(:t

E(J.  ( l ( l

F.O I NT
N O .

3

X-hIATER
( F T )

67 . t-tl:l

1 ()(J . (-)(J

A HOF: IZONTAL EARTHOUAI{ .E  LCIADIN6 COEFFICIENT
OF . ()8(J HAS BEEN ASSIE}IED

A VERTICAL EAF{THBUAI{E LOADI I {G COEFFICIEI . IT
OF . OO(] HAS BEEI! ASSIGNED

CAV i TAT I ON PRESSURE = . r:l [ 'SF



A CRIT ICAL  FA ILURE SURFACE SEARt rH ING METHOD,  USI | * {G  A  RANDOI ' I
TECH| . { IEUE F t rR  GEI {ERATING C IRCULAR SURFACES.  HAS FEEI {  sF 'ECIF IED.

1( ] ( ]  TR I  AL SURFACES HAVE EEEN GENIERATED.

1 ( : )  SURFACES IN IT IATE FROI ' I  EACH OF 1 ( : !  F 'O INTS EOUALLY SFACED
ALONG THE GROUND SURFACE EETI^JEEN X -  5.  { l ( l  FT.

AND |  =  ? r - ) .  00  FT .

EACH SURFACE TERI" I INATES BETWEEN X -  4() . t ] ( ' ]  FT.
AND |  =  7 (1 ,  0O  FT .

UNLESS FUF:THER LII" I ITATIONS IAIERE II1FOSED, THE l ' l INI l ' lUN ELEVATION
AT I IJHICH A SUF:FACE EXTENDS I5  I  =  1O.O( ]  FT.

5 . ( ] { ]  FT.  L I I . IE  SEGI" IENTS DEFINE EACH TRIAL FAILUF:E SURFACE.



'l
FOLLOhJ I I ' ' lG  ARE D ISF .LAYED T 'F IE  TE I . I  I , IO5T  CRIT ICAL  OF  T I {E  TF IAL
FAILURE SUF:FACES EXAMINED.  THEY AF :E  ORDEF:ED _  I , IO5T  CRIT ICAL
F I R s T

!

SAFETY FACTORS AF:E CALCULATED E(Y TFIE I " IODIFiED FISHCIF'  I IETHOD.

F A i L U R E  S U R F A C E  S F E C I F I E D  E Y  1 ?  C N O R D I N A T E  F O I I { T S

F0Ir . rT
N O .

F'B I NT
N O .

I
2
a
4
5
6
a

I
-f

1( l
1 1
1 ?

X-sUF:F Y-sURF
( F T )  ( F T )

15.  0( l  3?.  ( l ,J
1 9 . 9 5  ? 3 . 7 f ,
! 4 .  B ( l  2 f , .  9?
2 ? . 5 f ,  : 5 . 5 , 5
f ,4.  t le  27 .  6?
f , B . 4 ?  f , ( J . 1 1
4 ? . 5 1  f , : . 9 8
46 .  f , l  16 .  ? f ,
49  .A t : ,  f , 9 .  g :
3 ? . 9 f ,  4 A . 7 I
3 5 . 6 9  4 7 . A A
57.  90 52.  ( l { l

1 . 7 5 9  * x *

FAiLURE SURFACE SFECIFIED EY 1 f ,  C t rORDI I IATE FOINTS

1
?
f,
4

6
7
6

9
1( l
1 1
t ?
I ._r

X_SURF Y-sURF
( F T )  ( F T )

t 6 . 6 7 .  : 3 . 8 7
3 1 . 6 t  ? 4 . 3 6
? 6 . 5 1  3 5 . 5 9
f , l .  f , ?  ? 6 . 9 7
f , 6 . 0 ?  ? 8 . 6 8
4(: ) .  58 31) .7?
44 .99  .1 f , .  ( J7
49.  ?. :  35.  7f ,
5 f , .  

" 6  
f , 8 . 6 8

5 7 .  0 8  4 1 . 9 1
6() .  66 43.  4t - t
6 f , . 9 9  4 ? .  l f ,
65 .  f , 1  5 (1 .  E4

1 . 7 9 6  * * **++



F A I L U R E  S U R F A C E S F . E C I F I E D  B Y  l f , CCIORDII . ' IATE F'OINTS

I
I

?
f,
4

5
7
o
-,

1 (:r
1 1
1 "
{ =

F O I N T
N O .

Y-SURF
( F T )

23.  ( l i l

3 1 . 5 9
: 1  . 8 O

74 .1 )7
3 6 .  D 9
: 8 . 6 7
3 L . 7 6
35 .  f , 1
f ,9.  ?B
4 f , .  59
4 8 .  1 9
5 3 . 0 0

Y.5URF
( F T )

? 3 . 4 7
2 3 . 8 3
7 4 .  1 . 9
? 4 . 9 4
2 6 . 1 ( : l
2 7  . 6 4
2 9 . 3 6
3 1 . 8 4
3 4 .  4 7
3 7  . 4 4
4 . ) . 7 2
4 4 . 7 ?
4 8 .  1 f ,
4 4 . 7 6

]{-5URF
( F T )

l 5  .  ( ) tJ

t 9 . 9 A
? 4 . 9 8
? 9 .  9 1
7'4.71)
3 9 . ? 7
4 3 . 5 6
4 7  . 4 9
5 1 . (:l(l

34 .  t 15
4 6 . 3 7
5 4 .  E 5
5 9 . 6 4

1 .  B ? f ,  * * +* * +

t F A I L U R E  5 U R F A C E  S P E C I F I E D  B Y  1 4 COORDINATE POI I ' . ITS

F.O i NT
t{o.

X-SUFF
( F T )

1 6 . 6 7
7 L . 6 7
? 5 . 6 5
f , 1 . 6 ' )
f , 6 . 4 6
4 1 . : :
4 5 . 8 4
5(1 .  ?8
54.  5 f ,
5 8 . 5 6
cf d. r -r.-)

6 5 . 8 f ,
69. (:tf,

6 9 .  4 8

1 . 8 6 4  * * *

c

1
3
?

4

A

7
a
-,

1 0
1 1
t ?
1f,
1 4



I
FA ILURE sUF:FACESF.ECIF IED E ' /  14  COOF:D I I {ATE F 'O I I . IT5

F .O  INT
t lo.

X_SURF
( F T )

1 5 .  ( 1 0

t 9 . 7 2
: 4 .  4 ( l

f , f , . 6 "
f , s . 16
4? .  65
4 7 . Q 8
3 1 . 4 h
3 = . 7 9
6{1,  (15

6 4 .  ? 5
68 .  f , 8
6e .  b7

1 . 8 6 8  * * *

Y -SURF
( F T )

:?.  ( l ( l

? ; . 6 6
3 5 . 4 :
I / . .:'r-,

: 9 .  : 9
f , 1 . f , B
. J . j , .  J C t

f , 5 .  89
f,8. f,( l
4 (1 .  B?

4,5 .  15
4 A . 9 6
4 r .  17

I
?

4
J

6
7
a

9
1( )
1 1
1 2
1 f ,
r T

*-**

t

FAILURE SURFACE S F ' E C I F I E D  E Y  1 : t rOORDINATE F ' t r INTS

F,O I NT
t \ u  r

X_5URF
( F T )

1 5 .  O r l
1 9 .  6 4
T4. ?al

: 8 . 7 5

7 , 7  . 6 4
4?.  O(: t
4 6 .  ? g
5 (1 .  50
5 4 .  6 5
58 .  7 f ,
6 ? . 7 7
6 5 .  1 B

t , 8 7 6  * * *

Y-SURF
( F T )

"?. 
0( l

l..j' . Ct Ct

2 5 . A 7
? 7  A a

; { : ) .  31
f , 2 . 3 5
f ,5. t : t3

7 , 7 . 3 9
4t- r .  ?7
4 A . Q 7
45-9e ,
4 8 . 9 7
5 0 .  9 1

1
2
.-r

4

6
7
I
I

1 ( l
1 1

1 :
t - i

* l t *



F A I L U R E  S U R F A f , E  S F . E C I F I E D  B Y  1 5 t rOORDI I \ATE F .O INTS

{
1l

':'
4
5

6

a

1 ( ;
1 I

l "
I .j.

1 4
1 5

FOI I ' l T
N 0 .

X-SUFIF
( F T )

1 5 .  O ( )
1 9 .  9 5
3 4 .  9 4
? 9 . 9 4
f ,4 .  8€
3 9 , 7 2
4 4 .  4 ?
4 8 . 9 ?
5 f , .  1 9
5 7 .  t A
6{1 .  85
d 4 .  L 7
67.  Lt - l
6 9 . 6 "
6 9 . 7 5

1 . 8 7 6  * J f *

Y-SURF
( F T )

?:. r:r{:t
1 1 . 3 9
: 1 .  ( 1 6
1 1 .  f , 4
2?. I  ( l
d: . .J  l i ' t

?5 .  t lA
? 7 . 7 4
? 9 . 8 4
3 ? . 8 6
f ,6.  ?5
4 9 . 9 9
44 .  (14

48.  f ,s
48 .  63

Y-SURF
( F T )

? i . ( J Q
? 1 . 2 1
2(J. 9(_)
? 1 . 0 7
2 r  . 7 1
?2.  Sf ,
? 4 . 4 1
? 6 . 4 4
? 8 .  S 9
= L . 7 6
f,g. (l(:)

3 8 .  5 9
4? .  5 {1
4 6 . , 5 ?
4 8 . 5 ;

*+tt

I
FAILUFIE  SURFACE SF 'ECIF IED EY 15 COORDINATE F .O INTS

F O i i ! T
N O .

X-SURF
( F T )

1 3 . 5 f ,
1 8 . 3 7

i . j | .  i c t

: s .  t 6
f , f , .  ? i
f ,B.  (19
. i t . E ' . J

4 7 . 4 1 )
4 t . 7 6
5 5 .  8 6
5 9 .  6 6
6 f , .  1 4
6 6 .  ? 6
6 8 . 9 9
6 9 . 9 5

1 . 8 9 I  * * *

a

?
a

4

6
-

I
9

1 ( l
1 1
1 ?
1 =

L 4
1 5



rl
F A I L U R E  S U R F A C E  S F E C I F I E D  E Y  I , 5 COORDIF IATE F .O I I ITS

F O  I N T
f\.1o.

1
2
f,
4
F

6
7
I
I

1 ( l
i 1
1 :
I . J

1 4
1 5
1 6

X-SUF:F
( F T )

1(- ) .  (J0

1 4 , 9 1
1 9 .  B ?
: 4 .  S 9
7 9 . 8 7
= , 4 . 7 A
f , 9 . 5 9
4 4 . 2 6
4 4 . 7 3
5 : . 9 8
5 6 .  9 6
6 ( ) .  65
64,  o{ )
67.  t l r l
6? .  6 r l
6 9 . 7 6

1 .  gdp  * * *

Y-5URF
( F T )

?1. t l t l
? 1 .  t L 5
2 ( ) . 5 7
?(1 .  55
? 0 .  ? 9
? 1 . 9 ( l
e 3 .  ? 6
? 5 .  0 7
27,At )
2 9 . 9 f ,
. - r 4 .  7 6

f ,6.  f ,4
4{:}. (14
4 4 . 0 5
4 8 .  3 1
4 8 . 6 3

I "**
FAILURE SURFACES F , E C I F I E D  B Y  L 4 COORDI I . IATE  F .O INTS

F O  I N T
N O .

X-SURF
( F T )

L .jr . ..i .-}

1 c l  n . l

2 f , . : ( )
:8 .  3 ( l
?::  I  -

: , 7 . A 7
4: .  f ,9
4A € ,A

5r) .  f ,8
J . : , .  t  L

5 6 . 5 :
5 A . 7 9
,5(1.  44
6 1 . 1 9

1 . 8 9 f ,  * * +

Y-SURF
( F T )

2?. (-)(l
2 (1 .  94
2 r i . 5 ;
? ( ) . 7 A
2 1 . 6 ?
.4 . - r .  a . . j l

4 .J  .  . j .O

2 8 .  t  ( l
d r . . i o

f ,S. t lg
3 9 .  ? 1
4 3 . 6 7
4 8 .  1 9
52. tlt-r

1
2
-T

4
5
6
7
I
9

1 ( l
t t

1 T
'I ::

1 4

*.i*+



X

, ' : . '5 
"  

r . . . ,1-,

iJ

r{ ' : ,  i - i i - i

IF

. (J( : )  +-- . - - - - -* - - - . - l - - - -* - - - - -x . - - - - - r . - -* - - . - - - - - - .+-- - - - - . - - - -* . . - *+-- - - - - -* - . -*+.

.L . . j ,  "  
t - t |_,

7 " : i  1  5 " .

: 6 " { 1 0  +

:ls. {}i:r +

i i l i  +

- - ; i  E i  " l  i _ i s  
_ T

= . t - ! . . d  h  n ! J  i -

wt, *4 '/r



- -SLOFE STRFIL I l 'Y  A f . IAL ' / 5 I5__
S I I ' I FL IF IED JAT . IBU METHOD OF SL ICES

IRREGULAR FA ILUF |E  SURFACHS

FT{DELEI, I  DESERIF'T ION

E{OUI.JDAR'/  CBORDINATES

9 TOF. BOUT{DARIES
15 TOTAL BOUFIDARIES

GENTJAL  SED.  FOND,
SATUf tATED,  STATTC

F U L L ,  S E C T I O N  A - A '
co t lD IT IO t . l

EOUI. IDARY
N O .

X - L E F T
( F T )

. (l(l
1 5 .  O ( )
4(-1 . (l(l
49. (:)()
3.1. (:rO
57. t l t l
59 .  (10
6f, .  (10
87.  t lO
59.  t ) t l
87.  ( :10

57.  Or)
61 . (i(]

86. (l(-l

49. (:)(:)

Y -LEFT
( F T )

:?.  (J( l

3?.  ( ) ( l

50 .  { l o
50. rl{]
5 ? . ( ] Q
5?.  (J(J

52.  ( :10

53.  ( l (J

4{:}. (-xl

3?. ( 'J{]

f ,B.  (J0

5?.  r l (J
50.  oct
f,7. (l( l

50.  O( l

X_R I  6HT
( F T )

15.  ( t ( l
4{J.  (J(J

49.  O{ l
sf,. (l{:)
57.  ( l ( l

59. (l(-J

6.1 . (l(l

87.  {1( l
10(J . (J(l

87.  (J( l

1O(l . (:r(l

61 . ( 'JO

8 6 .  O o
1(l(1 . ()(l

61  .  O ( l

Y-R I  GHT
( F T )

?: .  ( - ) ( j

5(1 . ()(l
50 .  (10
5?. t l (J
5? .  ( lu
3:.  (J( l
5?.  {J(J
40. f-)(l
40 .  0 { l
f,g. (:xl

f,B. (J(l

5{1 . (1(J

37 .  O( l
f,7. (l{ l

5(J.  e( l

SO IL  TYF 'E
BELOW BND

{

I
I

. I

n
.l

4
4
4
.-}
.J

a

I

I
1

2
2

4
5
6

H

-f

1( l
1 1
1 ?
I . J

1 4
1 5



{l
ISOTROPIC  SDIL  FARAMETERS

4  T Y F E ( S )  O F  S O I L

SOIL  TOTAL SATUFATED
TYFE UNIT t^ ,T .  UNIT hJT.

N O .  ( F t r F )  ( F C F )

1  B 5 . O  1 Q l . O
:  1?3.  ( )  140.  r - r
3 71-r. t-, 1O{1 . 0
4  1  1 5 .  O  1 i 5 .  r - r

CBHES I OIV
INTERCEPT

( F s F  )

3311 .  O
!f,(]. ( l

1{Je(l . ( l

. ( ]

FR ICT IO I . I
AFIGLE
( D E G )

i 1 ,  ( ]

f,f,. (:,

:u .  ( l
45 .  O

PORE
FRESSUF:E

PARAI"IETER

. rJO

. {lu

. (-) (:)

. (J{J

FRESSURE
CONSTANT

(F.SF )

. ( )

. 0

. ( J

F'I  EZOI' IETR i  t r
SURF- AtrE

N O .

I
1
I
I

1



1  F . IEZOT ' IETRIC  SUFFACE (S )  HAVE EEEN SF .ECIF IED

Utl I Tt^rE I GHT 0F bIATER = 6i. 4(:t

P IEZOI , IETRIC SURFACEN O .  l  S F E C I F I E D  B Y  5  C O O R D T N A T E  P D I F I T S

Y-hIATER
( F T )

?2.  O( l
?: .  ()( l
37. ()(:,
5() .  Q(l
5(1 . ()(l

F.CI I NT
N O .

.l
!

a

.J

4
5

X-lr,ATER
( F T )

. (J0
t 5. (l(l
1 9 .  5 { 1
67.  0 (J

1( : r ( - r .0o



A  C R I T I C A L  F A I L U F E  S U R F A C E  S E A R C H I N E  M E T H O D ,  U S I N G  A  R A N D O I ' I
TECHNIBUE FBR GENERATING C IRCULAR SUFIFACES.  HAS BEET. I  SF .ECIF IED.

1O(]  TRIAL SURFACES HAVE BEEN GEFIEFIATED.

l t . I  SURFACES IN IT IATE FRCIM EACH OF 1 { . I
ALONIG THE GROUND SURFACE EETbIEEN f, =

A N D  f , =

EACH 5URFACE TERMINATES BETWEEN
AND

UNLESS FURTHER L IMITAT IONS h 'ERE
AT WHICH A  SURFACE EXTENDS IS  Y

FOINTS EOUALLY SF.ACED
5. r-)0 FT.

! ( ] . e o  F T .

4 ( 1 .  o 0  F T .
7r l .  o r )  FT.

IMFOSED,  THE MIN I I ' IUM ELEVATION
= 1( : ) .  ( ) (J  FT.

5. ( )O FT.  L INE SEGPIENTS D€FINE EACH TRIAL FAILURE SURFACE.



FOLLOI I ING ARE DISFLAYED THE TEN NOST CRITICAL
FAII-URE 5UT'IFAtrES EXAI{I I IED. THEY ARE ORDERED
F I R S T .

t rF  THE TRIAL
-  H O s ] -  E R I T I C A L

SAFETY FACTt rF :5  ARE t rALCULATED BY THE NODIFIED B iSHOF'  I IETHOD.

FAILURE SURFACE SFECIF IED B ' i  11  COORDINATE F 'O INTs

F'O I NT
N lo .

F O  I N T
N O .

X_SURF
( F T )

r l  a 7

1 5 .  6 j +
? 1 . 6 f ,
2 6 . 3 ( l
: : t  {  F l
. - r l .  t !

f , 5 .  =6
f ,9 .  ( 19

44 .  5 f ,
- t o . , : ?

47 .  t=.
4 7 . 1 f ,

I  . 2 (14  * * *

?

4
q

A

cf

9
1( l
1 t

X-sURF Y-SURF
( F T )  ( F T )

1.3. f,f, ?3. (-)(l

l 8 . f , l  ? 1 . 5 4
: f , .  ? 9  ? 1 . 9 8
?8.  1? ?f , .  f , ( r
: : . 6 f ,  7 3 . 4 6
. i o .  6u  t t r t .  . : ' Y

4(-) .  14 . l : .  ( l { l
4 ? . 9 1  f , 6 .  1 6
4 1 . 8 A  4 Q . 7 A
4 6 . 0 1  4 5 . 6 f ,
4 6 .  

" 1  
5 0 .  ( 1 0

1 .  1 8 9  * * r +

FAILURE SUFFACT S F E C I F  I E D BY 1 :  COORDI I {ATE F 'O I I . ITS

Y-SURF
( F T )

2?. (l(J

3 1 . 4 4
2 L . 7 2
- 4  6 =
4 4 r  5 . - .

? 4 , 7 4
L f  . . f ' f

A . - t . 7 2
f ,4.  6f ,
f,9. t)t l
4 -4 .77
4 4 .  6 5
3(1 . (-x:l

2
.J

4

6
7
E

t

1( l
1 1
1 "

*++



FAILURE SURFACE SF .ECIF IED BY 13  EOORDIF IATE FOI IqTS

F'O INT
N O .

X-SUF|F Y-sURF
( F T )  ( F T )

t f,. f,f, ??. (-')(l
1 8 .  

" 5  
2 t  .  C t 7

2 f , .  ? 4  ? ( 1 . 9 1
? 8 .  ? u  2 1 . 5 5
f, I .  ( l ( l  ??. 95
3 7 . 4 7  3 5 .  ( 1 9
4 1 . 6 5  : 7 . 9 1
4 5 .  ? B  f , 1 . 3 5
48.  f ,4  f ,5 .  11
5(1 .7 f ,  = .9 .71)
5 2 . 4 0  4 4 . 4 1
5f, .  f ,2 49 .7,7
5 f , . :9  5 : .  (J ( l

I  . : ( J 7  * * +

i

t

f,
4
5
6
7
a
I

1 0
1 1
1 2
\7,

+ * +

1
:
f,
4

6
7
I
-f

t (-l
1 1
t ?
I , j l

t 4

X-5URF
( F T )

1(1. cr( l
1 4 .  g 9
1 9 ,  A B
2 4 . 8 6
? ? . 7 3
= A  ? t

: 8 .  6 9
4 : .  5 9
4 5 . 9 9
4 8 .  B ?
51 . ()(:)
e l  F {
J i  r  J  I

E:. f ,o
5.1, .:{l

1 . 3 1 1  * * r +

Y-SURF
( F T )

3?. (:r0
?{1 .  95
? ( 1 . 6 6
3 1 .  0 9
a a  a q

?4 .  1r l
2 6 . 6 :
; l 9 .73
? ?  A A
; . . J .  T i

3 7 . 3 4
42.1)4
4 6 . S 1
3 r .74
5? .0 ( )

O 
FAILUFTE suRFAcE sFEcTFIED By 14 cooFrDrr lATE ForruTS

F O  i N T
N O .

*+*



FAILURE SURFAtrES F E C I F I E D  F Y  T 3  C O O R D I N A T E  F . O I I I T S
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EARTH FAX
i,l ic.iva 1e , UT ( s / n  5 0 8 0 )

24 .50
23 .48
22 .92
z z - 6 L
Z J . I O

23 .96
Z J . Z L

2 6 . 9 0
2 9 . 0 1 _
3 1 . 5 2
5 4 . + Z
37 .58
4L .28
45 .L7
4€ .34
52 .80

I '  FAILURE SURFACE #  2  SPECIFIED BY 16 COORDINATE POINTS

S A F E T Y  F A C T O R  =  1 . 7 0 5

X - C E N T E R  =  2 3 . 5 5
Y - C E N T E R  =  7 7 . 4 5
R A D I U S  =  5 4 . 6 5

P O I N T  X . S U R F
N O .

1  l _ 0 . 0 0
2  1 4 . 9 0
3  l - 9 . 3 6
4  2 4 . 8 6
)  z >  . 6 )
5  3 4 . 7 9
-  ^ ^  -t  3 9 . 6 3
I  4 4 . 3 3
9  4 ' , d  . 8 7

1 0  5 3 . 1 9
a -  ^ a

I I  3 l . z O

L I  O I . U )

13  6 . r . 53
1 A. , : _ {  o  / .  o o
r -5  70 .43
16  72 .30

Y.SURF ALPHA
( D E G }

- L L . 7  4 ' ,
- 6 . 4 9
- L . 2 5

?  a o

9 . 2 4
1 4 . 4 8
L 9 . 7 2
2 4 . 9 7
3 0 . 2 1
3 5 . 4 5
4 0 . 7 0
4 5 . 9 4
5 l _ . L 8
s5 .43
o I . o /



F'A I  LURE TJUI iFACtr  *

SAFETY FACTOR =

EAR.TH F'AX
Nt idva  1e  ,  UT

X-CENTER =
Y-CEI ITER =
R A D I U S  =

( s / n  5080 )

1 6 . 1 3
6 9 . 8 8

6 3 . 2 7

3  S P E C I P I U D

L  . 107

BY I3  CUOfTDINT \ ' IU  POI I . J ' I 'S

ALPHA
( D E G )

5 . 7 7
1 0 . 3 0
1 4 .  E 3
1 9 . 3 5
z 5 . o t
2 8 . 4 L
3 2 . 9 4
3 7  . 4 7
4 2 . 0 0
, 1 6 . 5 3
5 1 . 0 6
5 5 . 5 9

P O I N T  X - S U R F
! \ u .

2 0 . 0 0
2 4 . 9 8
2 9 . 8 9
3 4 . 7 3
3 9 . 4 5
4 4 . 0 2
l t 6 . . t L

) z - o L
5 6 . 5 8
o v . z Y

63 .73
66 .88
58 .19

I
1

3
.*
5
6
-

9
1 0
1 1
t 2
1 3

Y - S U R F

26 .73
27 .23
z d .  L z
2 9  . 4 0
3 t - . 0 6
3 3 . 0 9
3 5 . 4 6
3 8 .  t - 8
4 L . 2 3
4 4 . 5 7
4 8 . 2 0
5 2 . 0 9
5 4 . 0 0



EARTH FAX
I l i d v a  I e ,  U T ( s / n  50 i i 0 )

F A I L U R E  S U R P A C E  *  4  S P E C I F I E D  B Y  I 5  C O O R D I I . I A T E  P O I } I T S

S A F E T Y  F A C T O R  =  L . 7 L 4

X-CENTER =
Y-CEi. lTER =
RADIUS =

1 9 . 3 1
7 6 . 6 8

5 2 . 7 3

P O I N T  X - S U R F
N O .

L L  . 6 7
L 6 . 6 4
Z L . O +

2 6  . 6 2
3r .54
36 .34
4 0 . 9 9
4 5  . 4 4
4 9  . 6 6
5 3 . 6 1
5 7 . 2 5

6 3 . 4 8
5 6 . 0 1
6 6 . 8 5

I

z

3
rt

5

1

a
9

l_0
11
t2
13
L4
15

Y.SURF

24  .50
24 .0L
24 .00
24  . 45
25 .38
26 .77
28 .61
30 .88
33 .56
36 .53
40 .05
43 .81
47 .87
) 2 . L 6

54 .00

ALPHA
( D E G )

- 5 . 5 1
- . I U

1 0 . 6 9
t -6 .  r3
2 L . 5 6
2 7  . 0 0
3 2 . 4 3
3 7 . B 6
4 3 . 3 0
A Q  ? ?

5 4 . L ]
5 9 . 6 0
6 5 . 0 4



EARTH FAX
i l  i d v a  1 e  ,  U T ( s /  n  5 0 t ] 0  )

FAILURE SURFACE #  5  SPECIFIED BY ] .6  COORDI I . iATE POINTS

SAFETY FICTOR

X-CEt ITER

R A D I U S  =

P O i N T
N O .

=  L . l L l

l o . z J
i 4 . 6 5

+ d .  + u

1

2

5

i1
q

10
11
L2
13
14
t5
I O

X - S U R , F

i l _ . 6 7
' l , i  q 1

Z L . a J

2 6  . 4 4
J L . . t 4

/ r  1  1 n

4 5 . E 7
q r )  ? 1

54 .53
5 r i . 44
h  I  v v

b 5 . 1 7
6 7 . 9 3
7 4 . 2 5
7 L . 3 7

Y.SURF

24 .50
z J .  z . +
z z . q Y
22 .25
22  . 53
23 .32
24  . 62
26  . 40
2 ' , d .66
31 .37
34 .50
38 .01
41 .87
46 .04
5A  .47
53 .29

ALPHA
( D E G  )

- 1 4 . 5 E
- e  6 6

- 2 .73
3 .  19
o  1 1

1 5 . 0 3
2 0 . 9 5
z o - u t
1 )  ? O

J O .  I  Z

44 .64
50 .56
56 .44
62  . 40
66 .32



FAILUP.E SURFACE #

SAFETY FACTOR =

EARTi- I  FAX
l , l i dva  1e  ,  UT

X-CENTER =
Y-CENTER =
R A D I U S  =

( s / n  5080 )

L1 .76
e3 .22

56 .74

6  S P E C I F I B D

t  . 7 L B

BY 12 COORDINATE POIT.ITS

ALPHA
( D E G )

7 . 8 3
1 2 . 8 8
L 7  . 9 3
2 2 . 9 8
2 8 . 0 3
3 3 . 0 8
3 8 . 1 3
4 3 . 1 8
4 8 . 2 3
5 3 . 2 8

POI I ' IT  X-SURF
N O .

2 0 . 0 0
2 4 . 9 5
2 9 . 8 3
3 4 . 5 9
3 9 . 1 9
4 3 . 6 0
4 7 . 7 9
5 1 . 1 2
5 5  . 3 7
5 8 . 7 0

6 3 . 3 3

I
I

z

i
a

J

1 f f

1 ' l

L Z

Y - S U R F

2 6 . 7 3
2 7 . 4 L
t i j . ) z

30 .06
32 .AL
J 4 . J O

3 7 . 0 9
. { u . l - 6

43 .60
47 .33
5 l_ .34
54 .00



EARTH FAX
i, i ic lva J.e ,  UT ( s / n  5 0 8 0 )

F A I L U R E  S U R F A C E  #  7  S P E C I F I E D  B Y  1 4  C O O R D I N A T E  P O I T I T S

SAFETY F 'ACTCR

X - C E N T E R  =
Y-CEI ITEI {  =
R A D I U S  =

=  1 .734

25 .32
61 .51

37 .90

P O I i I T X-SUF.F

L 6  . 6 7
2 L  . 6 0
2 6  . 6 0
3 1 . 5 7
3 5 . . 1 4
4 1 . 1 1
4 5 . 5 1
4 9 . 5 5
q ?  r  Q

5 6 . 3 2
) v . > 1
60 .94
52  . 33
62 .43

Y - S U R F

21 .6 r
23 .79
23  .63
2 4 . L 2
1 3 . z t
z t . u >
2 9  . 4 3
32 .37
? q  a 1

3 9 . 7 0
t + J . 2  I

48 .55
53 .35
54 .00

ALPHA
( D E G )

- 9  . 4 2
- t _ . 8 5

<  ? 1

L 3 . 2 7
2 0 .  B 4
2 E . 4 0
3 5 . 9 7
4 3 . 5 3
5 1 . 0 9
5 8 . 6 6
o o .  z z
7 3 . 7 9
8 1 . 3 5

I
2
"n

5
6
I

I
9

10
l1
L2
l3
1 A
I A



AARTH FAX
M i d v a I e ,  U T ( s / n  5080 )

FAILURE SURFACE *

SAFETY FACTOR =

8  S P E C I F I E D

r .738

BY 16 COORDINATS POINTS

POI i iT  X -SURF
N O .

X-CENTER =
Y-CEI {TER =
R A D I U S  =

,l

2
3
.t

5

7
d

. 9
l 0
1 1
l r

L2
i3
l 4
I )

r-6

23 .33
69 .  s9

47 .02

1 0 . 0 0
1 4 .  B 6
L 9 . 8 2
2 4 . 8 2
z Y  . 6 V
J 1 .  I  L

3 9 . 4 9
4 4 . 0 9
4 8 . 4 5

5 5 . 2 8
5 9 . 6 5

6 5 . 1 4
6 7 . t 9
6 7 . 5 3

Y - S U R F

24 .50
23 .34
22 .70
22 .59
23 .02
23 .97
25  . 44
27  . 40
29 .84
32 .7  4
36 .05 '
39 .73
43 .76
48 .08
52  . 54
54 .00

ALPHA
( D E G )

- L 3  . 4 2
- 7 . 3 3
- L . Z J

4 . 8 6
1 U .  v  O

l _7 .06
23 .L5
29 .25
35 .34
4L .44
47  . 53
53 .53
) t . t J

65 .82
7L .92



SAFETY FACTOR

X-CENTER =
Y-CI INTER =
R A D I U S  =

z t . t :
63  . 2 ' l

42 .26

EARTI ]  FAX
i . l r d v a  I e ,  U ' I

F A I L U R E  S U R F A C E

( s / n  5080 )

] i  9  S P E C I F I E D

L .144

t JY  I3  COORDI } IATE POINTS

ALPIiA
( D E G )

- 7 . L 4
-  ' \ 6

5  . 4 2
L 3 . 2 1
1 9 . 9 9
2 6 . 7 7
33.s6
4 0 . 3 4
4 7 . L 2
5 3 . 9 1
5 C . 6 9
e 1  n 1

P O I N T
N O .

X - S U R F

2 0 . 0 0
2 1 . 9 6
2 9 . 9 6
3 4 . 9 3
1 C  a n

4 4 . 5 0
4 4 . 9 6
5 3 .  t - 3
5 6 . 9 4
6 0 . 3 4
6 3  . 2 9

5 7  . 4 8

Y - S U R F

2 6 . t \
2 5 . 0 7
2 6  . 6 3
2 7 . 7 8
2 9  . 4 9
3 L . 7  4
3 4 . 5 0
3 7 . 7 4
1 L . 4 0
4 5  . 4 4
, 1 9 .  B 0
s4 .00

1
2
3
A

5
6
7
E
9

1 n
1 l
L 2
t 1



EARTH FAX
M i d v a  1 e  ,  U T ( s / n  5080 )

F A I L U R E  S U R F A C E  # 1 0  S P E C I F I E D  B Y  1 5  C O O R D I N A T E  P O I N T S

SAFETY FAC' IOR = L . ' 7  4 7

X-CEI' ITER =
Y - C E N T E R  =
R A D I U S  =

P O I N T

24 .22
61 . ' 73

41 .68

1

I

2

1

1 0
l_1
L 2
L J

1 4
L 5

X-SURF

1_3 .33
Lt '  .  2 5

Z J .  Z L

2 4 . 2 L .

3 7 . 9 6
4 2  . 5 7
q o . Y  z
50 .94
s4 .58
57 .7E
60 .50
62 .70
64 .34
64 .47

Y . S U R F

2 4 . 5 Q
2 3  . 4 9
2 3 . 0 6
2 3 . 2 4
2 4 . 0 2
2 5 . 3 8
2 7 . 3 L
2 9 . 7 8
3 2 . 7  4
3 6 . 1 7
4 0 . 0 2
+ q . z L
4 8 . 7 0
f , J . { J

54 .00

ALPHA
( D E G )

l  l  1 1

- 4 . 8 3
2 . 0 5
8 . 9 3

1 5 . 8 0
2 2 . 5 8
1 0  q A

36 .43
A 1  1 1

q n  1 q

5 7 : 0 7
6 3 . 9 4
7 0 . 8 2
7 7 . 7 0



EAF].TH FAX
I l i d v a l e ,  U T

8 7 . 6 3

( s / n  5080 )

I

24 .50

A

6 1 . 6 3

l

4 9 . 2 5 7 1 . A 0 E6 .33

a-
4

l J .  J v  v

1

*
-3
4

l > . t ) . i v J . .
*

1 0  ?
L J  .  J .  .  .

14 .

. 7 4

.  . 2L .97  43
5 . . . 8 0  7 . 6

+

+

+

* * *

* * * w1 n n  n n



I i f \ K l n  f  h A

i " i i . i va le ,  UT Ts /n  5080  )

PR,O3LEI. I  DESCRI PT iON

BOU}.IDARY COORDI NATES

1 0  T O P  B O U N D A R I E S
1t '  TOTAL BOUNDARIES

- - S L O P E  S T A B I L I T Y  A N A L Y S I S - -
S I I , I P L I F l E D  J A N B U  M E T H O D  O F  S L I C E S

IRREGULAR FAILURE SURFACES

GEI'IT.JAL SED . POND , F ULL , SECT I OT.i C.C '

S A T U R A T E D ,  S T A T I C  C O N D I T I O N

BOUT'IDARY
f\f t.\

SOIL  TOTAL
T Y P E  U i i I T  W T .
N O .

1  a q  n
!  g J . V

Z  L Z J . U

3  7 0 . 0
, 1  : 1 q  1 1=  M . U

i
I

)

q

6
I

l 0
t L

L2
' t 2

1 A

L J

I O

X-LEFT

1 .00

27  . 50
29 .00
44 .00
60 .00
64 .50
67 .00
70 .00
93 .00
O  /  .  U U
o - l  q , n

64 .50
93 .00
14 .00
81 .00

Y-LEFT

24 .50
24  , 50
31 .50
46 .00
45 .50
54 .0 r J
54 .00
54 .00
54 .00
42  . 00
54 .00
40 .50
54 .00
39 .50
45 .50
45 .50

X-R IGHT

16 .50
27 .50
29  . 00
44 .00
60 .00
64 .50
? a  n  no  /  .  u u
70 .00
93 .00

100 .00
9  3 .50

100 .00
81 .00

100 .00
91 .00
93 .00

Y-R IGHT

24 .50
{  I  r t l

46 .00
45 .50
54 .00
54 .00
54 .00
54 .00
42 .00
A ' t  t \ n
Y 4 .  V v

40 .50
40 .50
, i 5 .50
39 .50
;r (. q,n
, J .  J W

? q  q n

PORE
P R E S S U R E

PARAIIETER

. 00

.00

.00

.00

S O I L  T Y P E
BELOT^] BND

i
1

T

1 r
!

2
2
3
4

4
3
3
2
1
I

I
I

rKr-DJ U t ( I ,

CONSTANT

. 0

. 0

. 0
n

ISOTROPIC  SOIL  PARATYETERS

4  T Y P E ( S )  O F  S O I L

SATURATED
U N I T  W T .

1 0 r . 0
1 4 0 . 0
I U U .  U

1 2 5 . 0

COHES ION
INTERCEPT

Z J U .  U

2 3 0 . 0
l  n n n  n
r V V V .  V

n
. V

F R I C T I O N
At'IGLE

( D E G )

J I . V

3 3 . 0
2 0 . 0
4 5 . 0

P I E Z O I 4 E T R I C
S U R F A C E

f r o .

1

I
I
I



UN I  T ' , ' iE I  Gl iT OF WATER = 62 .  t I ]

P I E Z O I I E T R I C  S U R P A C E h l l - \  I  e D t r / - T E  T l r n  n V

Y-t iATER

24 .50
z q .  ) v

52 .00
52 .00

4  COORDI i iP .TE  POINTS

o l i,lT
N O .

z

+

X.!']ATER

. 0 0
1 . .  q n

74 .00
100 .00

A CRIT ICAL  FA ILURE SURFACE SEARCHING I4ETHOD,  USI I . IG  A  RANDOI ' I

TECHNIQUE FOR GEI ' IERATI i ' IG  C IRCULAR SURFACES,  HAS BEEN SPECIF IED.

lCO TRIAL  SURFACES HAVE BEEN GENERATED.

10  SURFACES IN IT IATE FROIT  EACH OF 10  POI I . ITS  EQUALLY SPACED
ALoNG rHE GRoUND suRFAcE BETWEEN 

I :  13:33

EAC}I SURFACE TER.I4INATES BETWEEN
AND

UNLESS FURTHEP.  L IMITATIONS ! .TERE
AT Wi i ICH A SURFACE EXTENDS IS Y

5 .  O O FT .  L INE SEGNIENTS DEF INE

50 .00
75 .00

I I 4POSED,  THE i ' { IN I I4U i4  ELEVATICN
=  10 .00

EACH TP. IAL  FA ILURE SURFACE.

FOLLO?{ING ARE DISPLAYED THE
F A I L U R E  S U R F A C E S  E X A I " I I N E D .
F I R S T .

T E N  M O S T  C R I T I C A L
THEY ARE ORDERED

OF THE TRIAL
-  i I O S T  C R I T I C A L

SAFETY FACTORS ARE CALCULATEDBY THE I IODIF IED B ISHOP I , IETHOD.



EARTH FAX
i ' l  iC va 1e ;  UT ( s / n  5080 )

F A I L U R E  S U R F A C E  #  1  S P E C I F I E D  B Y

S A F E T Y  F A C T O R  =  1 . 3 6 0

t6  COORDI i ' l r \TE POINTS

X . C E N T E R
Y-CEI.ITER
R A D I U S  =

POITJT
N O .

S L I C E
\ra\

1
I

2

.t

I
o

I U

L Z

r3
1 A

1 5
I b

L 7

z v
2 L
2 2
z )
1 A

? i

z c . z )
/ u .  u t r

4 8 . 4 0

a

1

a

+

5
a'\

a

H

1 0
1 1
! l

L2
I J

1 4

I O

X - S  U R F

I r . .  O  /

I o . > I

2 L . q )

2 6 . 4 4
3 L  . 4 4
3 6 . 3 7
4 L . Z V

1 5 . 8 7
5 0 . 3 3
5 4 . 5 3
3 A  . 1 4

6 5 . L 7
A 1  0 ?

7 L . 3 7

Y - S U R F

2 4 . 5 0
2 3 . 2 4
2 2 . 4 ,

2 2 . 2 5
z z . ) J

2 3 . 3 2
2 4  . 6 2
2 6  . 4 0
2 8  . 6 6
J L . 5 I

J 4 . 5 U
' l a  n 1

. i ! . u /

46 .04
50 .47
53 .29

ALPHA
( D E G )

- 1 4 . 5 8
- 8 . 6 6
- 2 . 7 3

3  . 1 9
o  1 l

1 q  n ?

2 0 . 9 5
2 6 . 8 7
3 2 . 7 9
J O .  I  Z

44  . 64
50 .56
56 .48
62 .40
68 .32

x

1 4 . 0 8

2 6  . 9 7
l J . Z )

) v . z z

3 d . 7 9
4 1 .  o u
1 4 . 9 4
, t 2  1 n

5 2 . 4 3
5 6 . 4 8
5 9 . 2 2
6 0 . 2 0
6 1 . 2 0

6 4 . 8 3
6 6 . 0 8
6 7 . 2 9
5 7 . 7 5

l  a r  n ' l

7 0 .  t _ 5

DX nr.l

4 .  8 3  3 0 6 . 7 2
.  0 1  . 7 9

4 . 9 4  L 5 7 2 . 2 7
4 . 9 9  3 3 7 0 . 6 5
1 . 0 6  9 1 9 . 8 8

^ - a a  ^ ?
t .  ) u  z z  t  t  .  z  I
2 . 4 4  5 2 o O  -  4 9
1 . 9 4  l _ 0 3 9 5 . 7 4
4 . 8 3  9 7 7 3 . 7 0
2 . 8 0  5 3 8 0 . 3 8
1 . 8 7  3 5 6 9 . 2 9
4 . 4 6  8 6 6 7 . 8 3
4 . 2 0  8 6 3 1 . 3 8
3 . 9 0  8 0 r 5 . 9 2
r . ) o  J L J t . z t

. 4 1 _  8 0 9 . 3 8
1 . 5 8  2 9 8 9 . 9 0
2 . 5 L  4 1 8 8 . 0 0

. 6 7  9 9 L . 2 6
r . 8 3  2 3 3 3 . 3 2

. 5 7  6 1 4 . 3 8

. 3 5  3 5 4 . 2 6
2 . 0 7  L 4 r 7 . 4 4

. 0 6  2 4 . L 5

.  l - 9  i t o . 3 2
r  r a  t  a

n n

. 00

.00

.00

.00

.  c0

. 00

.00

.00
nn

.00

.00

.00
n n

. 0 0

. 0 0

. 0 0
n n

. 0 0

. 0 0

. 0 0

. 0 0

. c 0

.0c

.  - r ' J

ni l

1 q q  ? n
q 1

8 7 9 . 7 1
1 ? ? q  1 ' l
L t t J . t L

4 7 7 . 2 L
1 2 3  . 2 3

1 3 0 9 . 1 3
J U U O . f /

3 4 9 1 . 4 3
2 2 : , L . 9 5

J / ' J 6 . ) O

3 6 3 9 . 8 7
a 6

J J J + . Z V

L 3 l . l  . 6  t

3 2 3 . 4 3
1 2 0 r - . 5 1
L 3 0 2 . 2 2

4 0 4 . 5 4
1 0 2 5 . 3 4

2 1 0  .  r - 3
r 3 1 . 7 3
4 3 7 . 5 5

. 0 0

.  / r 4

DII

380 .63
.61

895 .95
.  / - l  a -
L O I J . J I

4 2 3 . 9 9
L S U Z . L J

3 7 8 4 . 9 5
5 S 3 0 . 5 2
5 7 3 4 . 3 1 -
2 8 7 8 . 3 0
l . 6 / + . O )
r  - r  {  I  4q l L L . L . a

4 7 5 6 . 6 8
1 6 4 E . 7 3
L 9 2 3  . 4 5

4 9 9 . 5 1
1 8 4 1 . 9 9
2 6 A 9 . 5 2

6 1 6 . 0 0
L 4 2 7  . 6 8

{ h u  { h

2 A 6  . 4 2
5 3 0 .  b 2

) . ) r
. t  - 7 i

- , :  l . : :

D S T

332 .39
I  h h  Y a

5 5 7 . 2 4
8 9 5 . 2 4
J ) L . Z I

8 2 0 . 7 r
1 8 1 4 . 6 2
3 i 4 0 . 5 5

t -
z o o J .  J  t

l 4 l r . 37
982 .E8

5 ^
L Z L l . c o

2 2 3 1 . 1 L
. L > U .  t  L

l _ 0 0 4 . 1 3
3 6 4 . 1 9
9 6 E . 6 6

1 3 0 2 . 3 4
4 3 4 . 8 7

- ^ . t  a  ?
l o o . z t

3 2 7  -  4 8
a n

Z U J . 9 v

4 6 3  . 4 2
I b : , . 2 )

\ 1  L  . 2 3
- - 1  j . . .  :



; . i 1 ! . L 2

EAF,TI i  FAX
t l ic i  va 1e ,  UT ( s / n

F A I L U R E  S U R F A C E  *

SAFETY FACTOR =

" i 3 . r i " l t i ) .  i ) U

s080)

2  S P E C I F T E O  E V  1 5  C O O R D I } I A T E  P C I N T S

1 . 3 8 5

X-CSI ITER =
Y-CEi lT i lR  =
R A D I U S  =

PO I IJT
xtr)

z + . z l
6 1 . 7 3

1 1 . 6 3

1

4

o
-7

I

1 n
L u

r _l_
L 2
I J
1 , l
! -

I ]

X - S U R F

L O .  Z J

23 .2L
28 .2L
? 1  1 q

3 7 . 9 6
t l z . ) t

4 6 . 9 2
5 0 . 9 4
5 4 . 5 8
5 7 . 7 8
6 0 . 5 0
5 2 . 7 0
6 4 . 3 4
6 4 . 1 7

Y-SURF

24 .50
23  . 49
23 .06
23 .24
24 .02
25 .38
27  . 3L
29 .78
J Z .  t L i

3 6 . L 7
4 0 . 0 2
4 4 . 2 L
4 5 . 7 0
5 3 . 4 3
5 4 . 0 0

ALPFiA
{ D E G )

- l - t .  / r
- 4 .  B3

2 .05
8 .93

15 .  B0
22 .69
t o  c , A

3 6  . 4 3
43.3 r
5 0 . 1 9

5 3 . 9 4
7 0 . 8 2
7 7 . 7 0



EARTii F'AX
l . l i c rva le ,  U ' l ( s / n  50 t10 )

F A I L U R E  S U T F A C E  #  3  S P E C I F I E D

S A F E T Y  F A C T C R  =  1 . 3 8 7

BY 16  COORDI } IA 'TE  POINTS

t ,  ^ n \ r m 6 h

. \  -L l - r \  I  1 - t (

Y.CEI' ITER
R A D I U S  =

POI} IT X - S U R F

1 n  1 R

23 .LL
28 .10
33 .09
38 .00
4 2 .  1 6

1 7 . 3 7

5 5 . 7 4
5 9  . 4 2
b 2 . 7 0
6 5 . 5 3
A 1  2 A

o y  .  / . I

7 0 . 0 7

' 2 7  . 3  4
t a

V J . J V

+ q  -  I  L

I

2

L

i
b

7

Y
I  t l

1 l

1 ?

L 4
I )

l o

Y.SURF

24 .50
23  . 20
22 .45
22 .26
z z . o 4
23 .54
25 .00
26 .99
29  . 44
32 .43
35 .82
? o  q o

4 3 . 7 L
4 8 . L 2
> z . l  t
5 3 . 9 7

ALPHA
( D E G )

- 1 5 . 0 5
- 8 . 6 4
- z . z J

4 . 1 8
1 n  c q

17 .00
Z J . 4 L

2 9 . 8 2
3 6  . 2 4
4 2  . 6 5
4 9 . 0 6
5 5  . 4 7
6 1 . 8 8
6 8 . 2 9
7 4 . 7 0



EAP.TI-I PA)(
i . l i C v a I e ,  U T ( s / n  5080 )

F i \ I L U R E  S U R F A C E  #  4  S P E C I F I E D BY ] ,6  COCRDI I {ATE POINTS

SAFETY FACTOR = I .  J U Y

X_CEN?ER
Y - C E N T E R
R A D I U S  =

POII. IT
i.lO.

X - S U R F

1 0 . 0 0
1 4 . 9 0
1 9 . 8 6
2 4  . 8 6
l > . d )

3 4 . 7 9

t A  ? ?

4A .37

37 .25
61 .05
b 4 .  ) J

a  /  .  o o
l V  . , a . J
72 .30

z J . ) 3
i 7  . 4 5

5 1 . 6 6

I
I

a

.l

A

7

9
1 n

1 1

L Z

I J

r r t

15
16

Y . S U R F

2 4 . 5 0
2 3  . 4 8
2 2 . 9 2
2 2 . 8 L
Z J .  L O

23 .96
25  . 2L
26 .90
29 .01
31 .52
34 .42
37 .68
4 t . 28
45 .L7
49 .34
52 .80

ALPHA
( D E G )

- l r .  / +
- 6  . 4 9
- L  . 2 5

3 . 9 9
9 . 2 4

1 4 . 4 6
1 9 . 7 2
2 1 . 9 7
3 0 . 2 1
3 5 . 4 5
4 0 .  7 0
4 5 . 9 4

5 6 . 4 3
6 L . 6 7



EA.RTII  FAX
t" l i< lva Ie ,  UT ( s / n  5 0 8 0 )

FAILURE SURF'ACE i }  5  SPECIFIED BY 17 COORDI \ IATE POINTS

S A F E T Y  F A C T O R  =  l - . 3 [ ] 9

X - C E N T E R  =  2 7 . 8 8
Y - C E : ' I T E R  =  5 2 . 4 4
R A D I U S  =  4 L . 9 4

PO II'IT X- S UR.F'
N O .

I  t " r . ) . 0 c
2  L 4 . 6 4
J  L > . . t t

4  2 4 . 4 2
5  2 9  . 4 2
6  3 4 . 4 0
7  3 9 . 2 4
a  4 4 . 0 0
9  4 6 . 5 0

l 0  5 2 . 7 0
i . l  5 6 . 5 4
L 2  5 9 . 9 A
1 3  6 2 . 9 7
1 4  6 5 . 4 5
1 5  6 7  . 4 0
1 5  6 8 . 7 9
L ]  6 A . 9 2

Y-SURF

24 .50
22  . 64
2L .35
20 .64
20 .53
27  . 0 r
22 .08
23 .72
25 .92
28 .63
31 .82
35 .45
39 . . i 6
13 .  B0
4S .41
53 .21
54 .00

ALPHA
(DEG )

- 2 L . 8 2
- 1 4 . 9 8

- A  1 q

- 1 . 3 1
5 . 5 2

t 1 . 5 0

1 9 . 1 9
2 b . 0 3
3 2 . E 5
3 9 . 7 0
4 6 , 5 3

6 A  . 2 C
6 7 . 0 3
l J . 6 l

80 .70



EARTI{  FA:(
t ' l i d v a  1 e  ,  U T ( s / n  5080 )

I : ' I \ I L U T l E  S I J I I I " N C E  #  6  g P t i c I F I E D  t s Y

S A F S T Y  F A C T O R  =  1 .  3 9  I

L 5 COOirU l  i tA ' , f  L l  l ' ( )  t  i lTS

X-C i ]NTER
I - L r - I , { I j : : (

R A D I U S  =

PO I }IT
N O .

2 4 . 4 7
7 1 . 7 5

5 r . 1 3

1
2
j

4

5
6
7
8
t

1 n

1 1
L 2
1 3
r r i

l 5

X-SUR.F

r5 .00
1 9 . 9 5
2 4 . 9 5
l O  O / t

3 9 . 7 2
q { . { l

. + o . t  z

5 0 . 6 5
6 4 . 2 4
b  / .  1 5

7 0 . 9 2 .

Y - S U R F

2 4 . 5 0
2 3 . 8 2
2 3  . 6 2
2 3 . 9 L
2 4  . 5 9
2 5 . 9 4
2 7  . 6 7
2 9  . 8 4
3 2 . 4 4
3 5 . 4 5
3 3 .  B 3
1 2 . 5 6
4 6 . 5 9
5 0 . 8 9
5 3 . 5 2

ALPI{A
( D E G  )

- 1 . 8 7
- 2 . 2 6

8 . 9 5
l _ 4 . 5 5
2 0 . 1 5
2 5 . 7 5

3 6  . 9 7
4 2 . 5 7
i l b .  r u
5 3 . 7 8
5 9 . 3 9
6 4 . 9 9



EARTI{ FAX
i " i i d v a  I e ,  U T ( s / n  5J80 )

b . A . I - L U R g  S L i I ( F A C E  #  7  S P C C I F I E D  I ] Y

S A F E T Y  F A C T C R  =  1 . 3 9 1

L I  COUl tD l , ' l h ' - l ' L i  P(J l i l ' fS

X-CENTER
Y-CE} ITER
R A D I U S  =

POI}. IT
N O .

I')
a

3
4
5
o
7

9
1 n

1 I
L Z

I J

l 4
l 5
I O

L 7

2 9  . 4 L
6 6 . 0 C

. l ) . l J

X - S U R F

L L  . 6 7

2 L  . 2 3
2 6 . L 9

3 6 . 1 6
4 1 . 0 6
4 5 . 8 1

q d  6 q

5E .5 , i
o z . z o
5 5 . 4 8
o o . l , o
7 0 . 5 6
72 .35
72 .5L

Y - S U R F

24 .50
z z .  t a
2 t  . 6 L
2 0 . 9 8
2 0 . 9 0
Z L . J  I

Z Z .  J Y

2 3 . 9 5
2 6 . 0 2
2 8 . 5 8
3 1 . 6 1
? <  n q

3 8 . 8 7
4 3 . 0 3
4 7  . 4 7
5 2 . L 4
) z . o a

ALPI{A
( D E G )

- 1 9 . 9 8
- L 3  . 6 2

- 7 . 2 7
-  q ?

c  , r 1

1 1 . 7 8
1 8 . 1 3
2 4 . 4 8
? n  2 ?

3 7 . 1 8
q J .  f  J

4 9 .  B 9
I t ) . z r :

6 2  . 5 9
6 8 . 9 4
7 5 . 2 9



F A I L U I I E  S I J R P A C E  #  8  S P E C I F I E D  B Y  1 6  C O O R D I } I A T E  P C I I . I T S

SAFETY FACTOI i  =

EARTH FAX
i l i i v a l e ,  U T

X-Cf, i . ITER
Y-CEI {TER
R A D I U S  =

PO I I.JT

( s / n  5080 )

. J  '  J J

. 1  1  n a

I.)
L

?
.1

h

a

?

9
10
1 1

1 1

I J

I 4

1 6

X- S UR,F

1 t ) . 0 0
t - 4 . 8 6

2 4 . 8 2
2 9 . 8 0

3 9  . 4 9
. 1 4 . 0 9
. t  )  , . (

5 9 . 6 b

A 1  < 1

Y . S U R P

2 4 . 5 0
2 3 . 3 4
2 2 . 7 0
t z . ) Y

2 3 . 0 2
2 3 . 9 7
2 5  . 4 4
2 7  . 4 0
2 9 . 8 4
J Z .  / 1 +

36 .05
39 .73
A ' 1  1 A

4E .OB
52  . 54
5 ,1 .00

ALPHA
( D E G )

- L 3  . 4 2
-  t  . 3 3
- 1 . 2 3

4 . 8 6
t _ 0 . 9 5
1 7 . 0 6
23 .  1s
29 .25
35 .34
4L .44
, 1  i  q , ?

65 .82
I  L . Y Z



EARTI I  FAX
M i d v a l e ,  U T ( s / n  5 0 8 0 )

F A I L U R E  S U R P A C E  #  9  S P E C I T I E D  B Y

S A F E T Y  F A C T O R ,  =  L . 4 L 2

I 6  COOP.D I I . IATE  POI i ITS

X - C E N T E R  =
Y-CEI {TER =
R A D I U S  =

P O I N T
N O .

I r l  o q ,
l V  '  J  J

J v .  J J

3 8 .  L 6

1

Aa

6
7
6
q

10

x - 5 u t ( r

t r .  o  /
r o .  z o

2 r .08
26 .03
3 r .03
? q  a o

40 .83
45  . 47
49 .  B3
53 .  B3
57 .40
60 .48
53 .02
64 .97

66 .77

Y-SURF

24 .50
22 .53
21 .18
20 .47
20  . 42
2L .02
22 .25
24 .L3
26 .58

? ?  n o

37  . 02
4 I . J J

45 .93
50 .75
54 .00

ALPi{A
( D E G )

- z 3 . L t

- 1 5 . 6 6
- 8 . 1 5

- . 6 3
6 . 8 8

1 4 . 3 9
2 t . 9 0
2 9  . 4 L
3 6 . 9 3
4 4 . 4 4

J L . J J

q O  A A
J  J  .  - W

6 6 . 9 7
7 4 . 4 9
8 2 . 0 0

11
L2
l 1

1 A
! !

I f

1 6



IAP.1 ' :1  FA.X
. ' i j " . . ,1 ' ra le ,  UT

FAILUP.E SUI IFACE

S A F E T Y  F A C T O i  =

. \ - L ! L \  I  L t ' .  =

Y - C E N T E R  =
R A D I U S  =

PO I I iT X- 5'rJP.F

( s / n  50e0 )

* 1 0  S P E C I F I E D  t s Y  T . ;

l . c i q

a J . J 4

h l a l

t ?  o n

COORDI i iATE  PCI i \ ITS

I
I

2
3
, 1

;

7
3
{.1

i )

i
z

,l
I

!
t
L
I
1

a 1
! r ) .  o  /

z I .  b U

J U .  - i . r
1 1  1 1

A I . I I

\ . t  . l  /

o u . r q

Y _ S U R F

z : t  .  c  L

23 .79
23 .63
z q .  L z

z ) . z t
) 1  n q

29  . 43
32  . 37

+3  . 97
13 .55

54 .00

A! r ; r d

( D E G )

- 9  . 1 2
- 1 . 8 5

L 3 . 2 1
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